Summary. There was variation in the activity of fumarase, aconitase, isocitric dehydrogenase and malic dehydrogenase in spermatozoa from different strains of fowl. Homozygosity for rose comb was associated with a significant effect on the level of fumarase, aconitase and isocitric dehydrogenase activity in spermatozoa. Semen from males with this genetic characteristic produced poor fertility; the duration of the fertile period in the hen and the overall fertility were reduced. There was no significant correlation between the activity of any of the four enzymes in spermatozoa. Fumarase activity was significantly correlated with fertility. Duration of fertility in hens and the general level of fertility after single inseminations were correlated. It was concluded that the low level of fumarase activity in spermatozoa from homozygous rose comb males may be at least part of the reason for the low fertility produced by their semen.
INTRODUCTION
The low fertility of the White Wyandotte breed of fowl has been shown to be associated with homozygosity for rose comb (Cochez, 1951; Ponsignon, 1951) . This effect is due entirely to the male; homozygous rose comb females and heterozygous birds of both sexes have normal fertility (Crawford & Merritt, 1963; Crawford & Smyth, 1964a, b, c) . The presence of neither the nor the p alíele alleviated this effect (Crawford, 1964; Buckland & Hawes, 1968) . Crawford & Smyth (1964d) and Buckland & Hawes (1968) found no differences between homozygous rose and single comb males with respect to several semen characteristics or testis structure which could account for the reduced fertility of homozygous rose comb males. * Present address: C.D.A. Research Station, Agassiz, B.C., Canada. f Present address: Life Sciences Department, Indiana State University, Terre Haute, Ind., U.S.A. 89
In their review on the metabolism of spermatozoa, Salisbury & Lodge (1962) Mohri, Mohri & Ernster (1965) studied isocitric dehydrogenase activity in mammalian spermatozoa and malic dehydrogenase has been studied in spermatozoa of a number of mam¬ malian species (Goldberg, 1963 (Goldberg, , 1964 Balogh & Cohen, 1964; Blackshaw, 1964; Hrudka, 1964; Mohri et al., 1965) .
This study was undertaken to determine if there was any genetic variation associated with the activity of these enzymes in fowl spermatozoa, and if their level of activity in spermatozoa was related to fertility. In addition, the possi¬ bility that the activity of these enzymes may be involved in the low fertility of homozygous rose comb males was also examined. Statistical analysis. In the analysis of variance for duration and percentage of fertility the effect of male strain and trial was examined. Percentage data were transformed by the arcsine transformation. The design and statistical analysis were the same for all enzymes, the activity of each enzyme being assayed over a separate 6-day period. The design allowed for examination of the effect of male strain, day, time of day (morning, afternoon and evening) and randomized groups. All interactions involving male strain were examined and if not significant were put back in the error term. All correlations were calculated from within male strain variance using the male averages for all traits.
MATERIALS AND METHODS

Design
RESULTS
The analysis of variance showed that male strain had a significant (P<0-01) effect on duration and percentage fertility. The results of the Multiple Range Test (Duncan, 1955) showed that this significant effect was due to the low duration and percentage fertility produced with the semen of homozygous rose comb males, with no significant (P>0-05) differences between the other three male strains (Table 1 Homozygous rose comb males were found to have a lower (P<0-01) fumarase activity than the other three male strains which did not differ (P>0-05) from each other. Day of assay had a significant ( <0·01) effect on fumarase activity. Fumarase activity varied with time of day (P<0-05) within the three nonhomozygous rose comb male strains.
With respect to aconitase activity, male strain was also involved in an inter¬ action with the randomized group (P<0-01), so the 3 degrees of freedom for male strains were subdivided as described previously with respect to fumarase. Homozygous rose comb males differed (P<0-05) from all non-homozygous rose comb males of the other three strains which did not differ (P>0-05) from each other.
Male strain had an effect (P<0-01) on isocitric and malic dehydrogenase activity. Day of assay had an effect (P< 0-025) on isocitric dehydrogenase and group (P<0-01) on malic dehydrogenase.
The correlation coefficients, which are based on the within male strain variance between the enzyme activities and fertility, are given in Table 3 . Fumarase was the only enzyme correlated with fertility and its level of activity was correlated with both duration and percentage fertility (P<0-01). Duration and percentage fertility were correlated (P<0-01). 
